In patients who develop haemodynamic complications of endocarditis, early surgical intervention is increasingly used.1-3 Aortic or mitral valve endocarditis complicated by moderate to severe heart failure has a poor prognosis when treated by medical therapy alone.4s It has been suggested that in these patients with moderate to severe heart failure there is a 50 to 890/o mortality without operation. 4 Valve replacement in the presence of active infection can now be carried out with an acceptable mortality, and in addition the risk of recurrent infection or valve dysfunction is low. 6 Confirmation of the haemodynamic status and valvular lesions by cardiac catheterisation is theoretically desirable but should carry an increased risk of systemic embolisation considering the natural history of the disease. Echocardiography is a useful non-invasive means of identifying valvular vegetations but both Mmode and two dimensional echocardiography have a limited sensitivity in the detection ofvegetations. It has Accepted for publication 9 September 1982 been suggested that the smallest vegetations detected by M-mode echocardiography are 2 mm in diameter.7 I The larger vegetations which often result in valvular destruction and regurgitation are recognised by echocardiography and it is in these patients that operation is frequently necessary.5 8 9 Though it is desirable to eradicate the infection before correction of the valve lesion, when uncontrolled heart failure develops during the course of antibiotic treatment, surgical correction of the valvular defect is urgent. In this study we compared the clinical and echocardiographic findings with those found at operation in patients with active endocarditis undergoing valve replacement because of continuing left ventricular failure despite digitilis and diuretics.
Patients and methods
Eighteen consecutive patients with active infective endocarditis were studied from 1978 to 1981. There were 13 male and five female cases (13 to 65, mean 45 529 years). Twelve had class 4 clinical degree of heart failure (New York Heart Association classification) and six were in class 3. On clinical assessment, 11 patients had aortic regurgitation, one had aortic stenosis, three had mitral regurgitation, and three had aortic and mitral regurgitation. All patients therefore had left sided endocarditis and in all this was the first episode of endocarditis. Active infective endocarditis was diagnosed by varying manifestations, for example fever, changing cardiac murmurs, splenomegaly, haematuria, peripheral embolisation, and petechiae, and by laboratory evidence, including a high erythrocyte sedimentation rate, anaemia, positive blood cultures, and histopathology. In 12 patients the causative organism was isolated preoperatively and in six patients no organisms were cultured ( Table 1) .
Seven of the 18 patients were known to have had heart murmurs before the development of endocarditis. One patient was a chronic alcoholic and in one patient cardiac surgery was possibly a predisposing factor. No patient suffered from neoplasia or drug addiction. At the time of presentation six patients had had systemic emboli, involving either the cerebral or peripheral arteries, four had heart block (three with first degree atrioventricular block and one with complete heart block not resulting from digoxin), and two patients had had several episodes of severe (Fig. 6 ). This indicated significant aortic regurgitation with a rise in the left ventricular enddiastolic pressure. Mitral valve chordal rupture was present when there was coarse irregular fluttering of either mitral valve leaflet with paradoxical motion of the posterior leaflet and abnormal left atrial echoes (Fig. 7) . The average time from the last echo to operation was 15 days (12 patients within seven days).
All patients before operation were receiving appropriate antibiotics. The average time from the onset of symptoms to the start ofantibiotic treatment was seven weeks and the mean duration of antibiotic treatment at the time of operation was 36 days. One patient had received antibiotics for only 48 hours at the time of operation; these were given in an attempt to sterilise the circulation before essential valve replacement. At the time of operation blood cultures in all patients except one were negative, but two patients had persistent pyrexia.
The presence of vegetations alone on echocardi- 
Results
Echocardiography detected valvular vegetations before operation solely on the aortic valve in 13 patients, on the mitral valve only in two patients, and one patient had both aortic and mitral valve vegetations (Table 1) . Two patients (cases 8 and 13) had no vegetations on echocardiography. Case 13 had a mitral StarrEdward's prosthesis. Intially case 15 with aortic stenosis had no vegetations on the aortic valve as seen by echo (Fig. 8) . He then developed severe chest pain and left ventricular failure. A second study nine days later showed aortic valvular vegetations and a sinus of Valsalva aneurysm (Fig. 3 and 8 13 died on the first day from asystole, and case 16 died on the fifteenth day from hepatic and renal failure. This patient had been a chronic alcoholic. During the period in hospital there was no evidence of continuing infection, and prosthetic dehiscence, paravalvular leaks, and heart block did not occur in the remaining patients. The average course of antibiotics postoperatively was three to six weeks. Follow-up ranged from three to 44 months (mean 22 months). During this time, there was no evidence of reinfection of any of the replaced valves, nor was there any regurgitation.
Discussion
Although antibiotics have substantially changed the course of the disease in many patients, infective endocarditis still carries a significant mortality mainly because of valvular destruction which results in myocardial failure.'2 At present, the leading cause of death from infective endocarditis is congestive heart failure developing from acute aortic regurgitation. Since valve replacement was first described in this condition in 1965"3 it is increasingly performed even in the presence of active infection. Often these patients have deteriorated acutely and clinical assessment of the exact valvular lesion can be difficult because of low cardiac output and hypotension.
Although echocardiography is a valuable noninvasive means for the diagnosis of valvular vegetations in patients with endocarditis it has been reported that vegetations are detected in 34% to 78% of cases, depending on the size of the vegetations.6 '4 Large valvular vegetations detected by echocardiography are usually associated with a high incidence ofheart failure or emboli, which are the most frequent indications for operation. Though in patients with large vegetations it has been considered that operation is inevitable as these patients have a high morbidity and mortality, successful medical treatment has been reported in some. '5 Vegetations causing valvular destruction are, however, of large size, are diagnosed easily by echocardiography, and in many are associated with haemodynamic complications unresponsive to medical treatment. In this study a close correlation has been shown between valvular vegetations detected by Wilson et al. 23 have found that replacement of cardiac valves may be carried out successfully in patients with active infective endocarditis even when blood cultures are positive in the immediate preoperative period. The haemodynamic status, however, is the most important factor in determining the timing of valve replacement. While the activity of the infection or the duration of antimicrobial treatment before operation may be of little or no importance in the decision to insert a prosthesis, ideally attempts should be made to eradicate the infection before operation. Antibiotics should be administered until at least the circulation is sterilised but heart failure should not be irreversible. In our patients we feel that the timing was critical in determining long-term survival and echocardiography allowed repeated investigation to determine the optimal time haemodynamically without the risks of left heart catheterisation.'2 Although Welton et al. 24 have reported catheterisation in 35 patients during the active phase of endocarditis without embolic or haemodynamic deterioration, cardiac catheterisation must carry an increased risk during this phase as valvular vegetations are friable and systemic embolisation is part of the natural history of the disease. Frequently severe haemodynamic decompensation may increase the risk of complications during cardiac catheterisation. In these 18 patients one third had had systemic emboli at the time of presentation and others have reported a higher incidence.8 Our study indicates that cardiac catheterisation is unnecessary in many ofthese patients during the acute phase. It should be considered when the echocardiographic studies are not technically adequate, when double valvular lesions, coronary artery lesions and fistulae are suspected, and in the presence of prosthetic valve endocarditis. These criteria should identify those patients where the benefits obtained from cardiac catheterisation outweigh the increased risk of the procedure in infective endocarditis.
In patients with left ventricular failure caused by severe valvular disease the clinical findings along with echocardiography provide a satisfactory means of preoperative evaluation. Though our series of 18 patients is small and includes only patients with left sided endocarditis, our study indicates that echocardiography can provide valuable preoperative data when included with the total clinical assessment of the patient. This applies particularly to those cases where clinical and echocardiographic assessment suggest single valve involvement.
